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&m SAW ^ *f|*B 7flAl^T^. 7flA]^ ^tgofl tt)-^ 

^3 !S^€ SAW SAW 314 3fe ¥1^ 71^; #7l 71^*^1 ^ 

T^^M, S^Sf- ^ ^fl^, ^-7]^ 7^0] ^-7} S.^} 

^tl Z't #7] ixJ-s}- ^fl^H X'^m 4^*1 Y'^-i: 7>*H, #7} 

^2: XJ ^ Z ^ ^"Sfl ^ ^3*1] 'frfl* 7MJ1, ^ X\ Y' ^ 

Z'^ ^*f) 13"^7> £.<£e\ 0, 0^1 ^SU, 0 M -5° - +5 

° , 9^ 60°- 80° , ^-5*-+5°S) ^SM: £tt =L $X^. 

£ 4^- 33 SAW ^ «<^£r, ^1 SAW ^7H1 ^-g-^m ^ 

^ 7l^ *>l+^l ¥)s(quartz)» £r£ 4fl*H ^-g-^>7l -^^ ^ ^ *\}^ 

[tflxsi] 

£ 1 
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2=13 ^*8€ SAW ^1 ^ ^{OPTIMAL CUT SAW DEVICE AND THE METHOD} . 

5L l£r SAW ^*Kr ^2:1 7fl^^lS. S^-?!: 5L^. 

£ 2^ ^«J^iS SAW*)] ^tb ^ 7lflr^ xfl^- 7fl^^.S 

£ 4^ 4€- SAW ^.<ae1 z}-o] 9,= 0, (9 0 , 0=0 

£ 5tt SAW z}-o] p = 0, 0 ° , 0=0 

£ 6^ ^^fl *W SAW £.7>^ .Sl^ zj-o] 5,= 0, 0=70.5° , <l> 

[Tg^ ^-AJl^j. gig] 

<»> ^ 33 ^€ SAW £ ^] SAW ^Hl 3-8- 

S]^ ^(quartz)* <ffl*H 3-§-*}7] ^^b 33 ^ 

3-^ ***H, 33^] ^ 33 saw ^ y <HHl ^ 
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^*}JL 9X^. 7^"5>7fl tmc|^ vfle^a. Al^^o]- o>xJ|^ 

<10> o]^ ^tfl^sM^ ^sHl 7 r # 3711 7H^ ?M ^3 ^SH^K JfL^ 

tftsm*} 5l^s\- SAW ^-A i> ^§5] ^ai ^ 71] o]^- TV^ ^ RF ^ IF 

-§--§-2} ^ <g^H cfl<3 ^e], ^71, *|<3*i, ^ *}-%-S\3L & 

<n> ^-7] SAW(Sur face Acoustic Wave:Jt^ ^^r)^ ^3 13, 7l7jl3, ^7]^ ^ 

oil £R> ^7>#^ 51*1] ^HH^ ^^fl^cf. 

<12> 7l^o.5. sKWave)^ 37^ ^fAS M^r^l^l, ^ ^^o] oj^^sq- 
^J^r a ^fAS ^-sRr ^(Longitudinal Wave)^- ^IH^ <£*}^ifl £ 

^Rr ^(Transversal Wave) ZLBJjI ^go} ^ ^-o. s 

(Shear Wave)^ ^^H^ 1 }. 

<13> 4^1, ^"71 Sf S-^-i- 7>^1 a^^Sf-(SAW) ^7s>7> ^^-^HH 7 r # 2- 

^ «<Hi -^-S.^ IDT( INTERDIGITAL TRANSDUCER) 

S# 3H^f. #7] IDT( INTERDIGITAL TRANSDUCER)^ ^^71^^^ ^r^-§: 

^ <£^SL3, Hfl'I^c-ll o] uflo] tgjEfl^ e}.o] ^(TIME IMPULSE)2.°<j2r ^-^§> 
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<14> 



o^H , ^7) zj- IDT^ tflJj!~g- iHM^-i: ^H.ZL, ^^l-B- IhS" 



<15> £ i£ <g«V^<y SAW ^^Hb 7fl^^^-S. °H 

£*1€ ^ ^ IDT(101)^1 SL*tel:£*ltf-fr ^Wfl, 4* 

7] ^ IDT( 101)5] W8-*8=.°3. SAW 7} 
<16> <^7H, JE 2^r o a^AS. SAW^l ^ #31 7)&S>\ iflJf- 7fl^^.S. 5^1 

S.^<>14. <>H tf}<5}- ^o], SAW 7} ^Sj-E)^ 7]^1 i&^fol ^7]^ 7H1^ 

■*(N*1 ^ 
<17> zls]J1 ( tiVcfl^o]] IDT(102)fe SAW7> «H^^I» A 3^3- ^ 

<18> ^>^-« ^7] ^€11 ^-^71^(104) ^#^1 «"MI(103)* 5.5.^7] 

<i9> ttl-eH, ^-71 SAW cjwH^ #7]34!J:» 7)^m t± x\ 71313 

6j]u|*l» ^71^ ^SS. 71 ^ <%%n IDT^l ^ 3fl€ £3H 

<20> Q]ff3j O g #71 Sq- ^€ SAW C]H}o]A^ tfl^ ^-Sj- A}-^^, C>1 

^ ^3j^, ^€^^1 M ^^-S. zl -g-8-£.7> ^A. ^-71 SAW 
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7i^r ^ ^ 7i] si aiBM^im (idd* 7>*i^ ^ 

*8 SAW ^ 7l^<fl ^«Hr ^B]^ ^E}7> <£B^ & 

<21> ^ SAW ^B]# 7fl^>7] 3*fHfe #^"£741 7]#, sfl€ 7]#, SMD 

7l#, JL^^- ^ ^ 71^, ^f-g- ^IS. ^7fl7]#^-o] <£ 

=M* 7>X]51 3^|^ SH°> -ftcj.. 
<22> S^-, SAW» ^A]7]7l ^«fl ^ti>^ 0_5. ^ 7]#^1 A>-g-£)^ SAW 

7l^5.i=- (quartz), Bj* M.2.tffM JE(LiNb0 3 ) , ST ^ ^ 
^5}o]E( LiTa 0 3 )7> $X^. 
<23> ^KM, SAW ^B)*r ^ ^2f# ^ ?] 3L ^M^lfe #7] ^ 

#^ ^cfl 3.711 «8^§r ^71 Kfl^-ofl <^ 7M ^RHl 3*7)1 ^-^ «o^» 33*H 7] 

<24> ^7} SAW SAW ^ >Hs A, ^ ^ 



S« 3Ks Y(#*», -8:^ *1<£ 7}mtcd)^°l nJ-eH, SAW^m «J^3-2-S 

^7] flSB ^-7] ^^-i: 

<25> ^-71 71^ ^SM" ^ofl^ £rJ£ *l<g 7)l^(tcd)ir ^r^Hr 

<*) ^£ -«XH ^^>^.c|l ^c>) zl #-g-iE7]- ^4- ^ ^(quartz)-fe 

^7M^ 7># ^5} £3**1 ^-^71^-O.S. ^"71 ^ ^-g-^x}. 
<26> £ 3^r ^-§-tb £r£ ^# 7fl^ ^~\% SL^l^r. o)6\) 

^ ti>St}- 7^o) t 7l*<fl IDT«- ^"71 IDM #°U"§: 7H>^ #7l 
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3 4l-i^r 71313 ^-1*15. ^"71 7)^ t^-ef SAW 7} &^7\) ^r}-. <^ 

^2j-^7> £«T^ 71^1^ ^Bfl^l SAW^r 4*1 ^"71 IDT^H ^7l^ ^IJlS. 

^«T^H #^71] €4- 

<27> ZL^uI, >S-7l ^f~M ^*fl ^^7> ^=H, ^€ 

^^.S. ^.^}7) ^8^4. ZL^i, #7] ^r^Hr* 

<28> #7HH 44 <#7] ¥)s (quartz) ^-§-^1-7] -^Sfl 

<29> tb^, .^«3:^J^S- ^-7] SAW ^*H1 ^-§-3^r ^3 71^4 sfl* ^ SAW 

J^S} 4 p=0°, 0=15.7°, 0=0°^: ^-g-^H <££r ^»£r 4314 £ 

4. 

<30> V s (km/s) = 3.948582, V 0 (Ws) = 3.95077, K2(%) = 0.1108, pfa(deg) = 0, 

tcd(ppm/C) = 0.25181, tcd2(le-9/(T2) = -1.8167, loss_s(dB/ A ) = 0.0003059, loss_o( 
dB/A ) = 0.0003297 °]tf. 

<3i> 44*1, #44 £o) SAW .S^ei 4* ^flS. £rS.4iWH 

3-§-3^r ^"71 SAW :£44 ^ 7l^r zH =l ^ 3***11 

EL7)) i£3Hr #7} SAW i4» ^6)] a}-g-*>7l 4*fl ^ 3^4 ^S. 7$ 
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61] *M-*1 3)s(quartz)» £r£ 33-*M 3|3 £ 

u ^^-a- *a**h, sj-&m^# sfe ^3 ^€ saw #*i ^ i^-a- 

<33> ^7lSl ^-g- ^^"71 £r ^ ^| ^ ^3 ^€ SAW 

<34> SAW S^-g- 3Hr ¥]S 71^4; 

<35> ^-71 7l^<fl ^IMW^IjL ^1*>7] ^ ^ «3 

aL. ^7H 71^0] #71 3£i?H <r*lS! Z 1 ^ #71 3£*i^ ^ ^7.fl*H X'^fl 

Y'^hg: 7>^H, #7l X,Y ^ Z ^1 ^ 4^*11 

«o V ^» 7MJL, ^ X', Y' ^ Z'-el £3*H #tfla] ^7> j^s] ^ ?>, 0, <M1 ^^fl 
^sqji, oH pfe -5"- +5' , 0^ 60°- 80° , 0^ -5'- +5-^1 £fe 
^o|l =L &t}. 

<36> ^"71^ ^* ^^-71 fl«H SSre* 11 !! 4^ ^3 SAW "o^"^ 

<37> saw €4» £fe ^ s. 1 ^ x, y, z^il am ^ £3*11 iHm 

3^-sHf ^1^; 

<38> #71 ^sj-ol ^ ^s}- ig-^ol X'^-ir n*2J- 7 1^°1 ^" 7 1 

rLeli #7l tq-e|- ^Tfl^M X'^HI Y*^* 3N*Hr ^1^; 
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<40> ^"71 ^-5 , -+5', (9 ^ 60 ° - 80 ° , -5 * - +5 ' &\ <q 

<4i> <*|7H, #7] SAW =^0} ^.ogej z|-ol <p = o, 0= 70.5° , jft = 0 ° <*1 

^^«] ^ # ^ioi sa^. 

<42> O]^^- £ ^6|| ^1 SAW SH-ol 

(quartz)* £rJ£ <t*H ^^7] fl^ ^ ***H. 4^*1^ 

<43> o^} J£TS^r ^-S^^ £ ^tg°} ^ ^1# ^1^1 ^^tbc)-. 

<44> £ 4^ ^ SAW ^7>Sl 7]&£\ zj-o] <p = o, 0 • , 0 = 0 

° °J ^-f ^ 1*> ^£ 711 ^S) ^ ^7)1» iLSl ^-SflSol JL, £ 5fe £ « 

M 4^- SAW ^ *H p = o, 0 * , ^ = 0 ° °J ^-?-sl 

2*f Tll^Sl ^7111- ^.o] ZLBfl^olcf. £ 4^ -#7l £ 5<*f| 5.*)$. W}<4 

^1, 0 = 70* ^4-^1 ^ 711 ^7> 3* iL^^Il 

<45> ixj-^i, #7} S-Q^ 4(0° , 70.5°, 0°)3 Al-^sHol^o)! <3}*fl ^JXj-^ 2J. 3q.ej.tj] 

V s (km/s) = 3.205561, V 0 (km/s) = 3.208859, K2(%) = 0.2056, pfa(deg) = 
0, tcd(ppm/C) = -27.78, tcd2(le-9/(T2) = 2.5308, gamma = 1.214 
<46> #7) f-HH ^-S-*>7l ^«fiA^ ^ 711 ^Sf Tfl^ 

3 l*Hh8r 32, 2S>^-3|- pf a (power flow angle)^ 0«H 7>*H-bJ f 
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<47> £. 6£r SAW 9= 0, 0=70.5° , 0 

^ ^ £0], SAW^V fl* ^-71 ^^iB^S} ^ S.- ^H$/| 

71 71^ ^-^1 <H^7l ttfl^l, ^A>^- ^» ^^Kr^l ZL e^Hl *H<£ 

Elfe .2.^51 ^-5^^+5°, 0fe 60° <^0<8O° , 0 ^ -5 ° < ^ 

<I+5° S. 

<48> ^g, ^7} .SL^a) zH tfl^fl 7fl^^ -£^>7l5L £. 7^ -2-^3 

^ <S^*M ^Sfl 5L*m °H S^l^ ^o), SAW X' 

oil Z'^°fl S^-M Wf^, X'^l 

<49> ZL^JL, X, Y, Z7> 4IMs| ^ X', Y\ Z' *\) 44 fl ^lt^ 

&7fl ^ ^7) $]}o}3]^ Z^l ^-^-S ^#€4. SAWfe X^Hl 

<50> <17)X], *\*\ ^Mr^Sl 3?*1 0 1 5)^ ^-f^, ^H^l ^ X', Y', Z'tt Sj€ 

, X, Y, Z7> JL^* 3-2-3. ^^4. 7>^ , .2.^ *K <P , 9 , <p ) = (0, 

135, 28)^1 7>^ ^-fel-Jl 7^*1-31, <#7) #*fl 3#-£r 

Z'CX'^H Y'* 2) ^Kr^ll , d) 7 )A\ ^7) <P=0 o]7] ttfl-gr^l °1 ^-f^TT 

<51> ZL 4^1^ AflS-g: X'^HH 0^># <^7]^, AflS-g, ^Ir-gr 
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<52> 



^^oa Z'CX'^W Y'» 1HM> ^« °1 28°5l^l^. 



- zfofl cfl^b ^ ttWfe *H ^ >B?*M. °1 ^ ¥ *M »H« 

^-g- £^ofl -SAl ^31JL -M^Ufi-^-, 4*13*1 ?H * 

£ 7l#£-°>^ *13* 7>^I ols.^ cpj^V £ Bf 

«*7> 7>**M*fc 3^ "W, «" 7 ^ " ^ 

-M^H 5 * *°1 4^ 33 3^ SAW #*1 ^ ^^r, 

SAW 3-g-*)fe 7l^ ^M-^l ^(quartz)* -Sr£ 3-§-*>7l ^ 
33 3^ #£13* ***H, 33^1 4^1^* £* ^ 
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1] 



SAW ^ ^ ^ 7]^; 

#^ ^7]S ^^M, ^b X'^ 4^ ^B*> 

^ y-^o. 7 yxl^, <$7) S.^.°] X,Y ^ Z <*fl ^Sfi ^€ tb 4^31 

7}x]5i, ^ v, Y' ^ z'£} ^-tfl^ « 0 v^7> j^e-i A <p, e , 0^1 ^*fl 

jL, <>H pb-5°-+5 0 , 5^ 60°- 80° , -5° - +5° ^ ^3Mr 

^-^AS. SRf s|3 SAW #*|. 

[^^J- 2] 

SAW ^ M-i: X, Y, Z°fl ^^1 tb £3*0 

^7} ^4^1 tb £.^4 X'^-i: ^7fl^>Jl, ^-71 S^sH 

Z'^ zi^Jl -^-71 4^ X'^H ^3*1 Y'^-ir ^*Hr 

#7l -5 * - +5 • , 0fe 60 " - 80 ° , -5 ° - +5 * 3 *Mr Sfe ^3 

S>fe #31* 3* ^HJ^sL ^ *H SAW 
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3] 

*ll 2^ 5a°H, 

-8-7] SAW ^.^5] o, 0= 70.5° , ^ = 0 ' °J ^-f ^ 

%SL3, *Kr ^ SAW U^. 
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4] 



k2,% 



Quart2r0.8.0^ SAW 
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